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(54) Electrical terminal for use with short circuit spring contacts 



(57) An electrical terminal (2) comprises an outer 
back-up spring (6) and an inner contact body (4). The 
inner contact body is provided with resilient contacts (36) 
in its middle body section (14) that bias against a plated 
inner surface (86) of the back-up spring for electrical con- 
tact therewith. The back-up spring (6) has on an outer 
surface a gold plated band (82) that serves as a zone for 
electrical contact with ashort circuit spring terminal. Reli- 
able electrical contact is therefore made between a short 
circuit spring terminal and the inner contact body of this 
terminal 
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© Electrical terminal for use with short circuit spring contacts. 



@ An electrical terminal (2) comprises an outer 
back-up spring (6) and an inner contact body (4). 
The Inner contact body is provided with resilient 
contacts (36) in its middle body section (14) that 
bias against a plated inner surface (86) of the back- 
up spring for electrical contact therewith. The back- 
up spring (6) has on an outer surface a gold plated 
band (82) that serves as a zone for electrical contact 
with a short circuit spring terminal. Reliable electrical 
contact is therefore made between a short circuit 
spring terminal and the inner contact body of this 
terminal. 
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This invention relates to an electrical terminal 
comprising an inner contact body and an outer 
back-up spring, the terminal comprising, according 
to the invention, contacts for making electrical con- 
nection between the back-up spring and the con- 
tact body to ensure good electrical connection be- 
tween the inner contact body and a short circuit 
spring terminal making contact on an outer surface 
of the back-up spring. 

In the electrical industry it is common to find 
the use of terminals having an inner contact body 
and an outer back-up spring. The outer back-up 
spring is usually made of a metal such as stainless 
steel having good spring properties which are not 
altered by high mechanical solicitation such as 
vibration, or high temperatures, the outer back-up 
spring serving to increase the spring force of the 
inner contact body for Increased electrical, con- 
ductivity at the contact surfaces of mating termi- 
nals. Due to the back-up spring, the inner contact 
body can be manufactured from a good conducting 
material that also has good crimping properties for 
connection to conducting wires, these materials 
usually having poor spring properties. Such termi- 
nals are described in the following European patent 
application publications 0517076, 0517077, 

0517139, which are Included herein by way of 
reference. Terminals with outer back-up springs 
such as described above, can be used in many 
different applications, but find many applications in 
automobile connectors which are subject to harsh 
environmental conditions such as vibration, tem- 
perature and corrosive agents such as salt. Such 
terminals are also found in connectors for the deto- 
nation of airbags in the event of collision. Airbag 
connectors comprise short circuit spring terminals 
that electrically connect certain adjacent terminals 
thereof when the airbag connector is unmated (for 
maintenance or repair reasons for example), the 
short circuit spring terminal ensuring that the elec- 
trical potential difference between certain adjacent 
unmated terminals is zero to preclude unwanted 
detonation of the airbag. Good electrical contact 
between the short circuit spring terminal and the 
inner contact body of the adjacent terminals must 
therefore be guaranteed. Unfortunately, although 
there is contact between the outer back-up spring 
and the inner contact body, electrical contact there- 
between is unreliable due to oxide layers forming 
between the contact surfaces of the inner contact 
body and outer back-up spring. The outer back-up 
spring material is chosen for it's main function, 
vyhich is to support and increase the contact force 
of the inner contact body against a mating terminal, 
and also to provide retention means for locking the 
terminal In the cavity of connector housing, the 
electrical contact properties between the inner con- 
tact body and the outer back-up spring having 



been a second consideration. The Inner contact 
body commonly is tin plated whereby the outer 
back-up spring is typically of stainless steel. In a 
corrosive environment, an oxide layer will form on 
5 the tin plating which will adversely affect electrical 
contact between the outer back-up spring and the 
inner contact body, the latter effect being aggra- 
vated by the electrolytic potential formed there- 
between due to the different contact materials. 

10 The outer back-up spring renders access to the 

inner contact body difficult for the short circuit 
spring which must therefore make contact with the 
outer back-up spring. The contact of the short 
circuit spring terminal is gold plated to preclude 
75 oxide layers forming thereon. The outer back-up 
spring, even though made from stainless steel, 
may still oxidize under a very corrosive environ- 
ment such as the salt found in automobiles, once 
again accentuated by the differing contact materi- 
20 als. 

It is therefore an object of this invention to 
provide an electrical terminal comprising an inner 
contact body and an outer back-up spring, for use 
with short circuit spring contacts. 

25 It Is a further object of this invention to provide 

the terminal above in a cost-effective manner. 

The objects of this invention have been 
achieved by providing an electrical terminal com- 
prising an Inner contact body and an outer back-up 
30 spring, characterized in that the terminal comprises 
contacts for making electrical contact between the 
back-up spring and the inner contact body. 

The preferred embodiment of this invention will 
now be described in detail with reference to the 
35 drawing Figures, whereby; 

Figures 1 to 4 are respectively bottom, side with 
partial cross-section, top, and front-end views of 
an electrical terminal comprising an Inner con- 
tact body and an outer back-up spring; 

40 Figures 5 to 7 are respectively, top, side cross- 
sectional, and front-end views of the inner con- 
tact body; 

Figures 8 to 10 are respectively top^ side and 
bottom views of the outer back-up spring; 

45 Figure 1 1 is a cross-sectional view through lines 
11-11 of Figure 8; 

Figure 12 is a front-end view of the back-up 
spring; 

Figure 13 Is a cross-sectional view through lines 
50 13-13 of Figure 10; 

Figure 14 is a partially complete back-up spring 
stamped from sheet metal and still attached to 
carrier strips: 

Figure 15 is partially complete Inner contact 
55 body stamped from sheet metal and still at- 
tached to a carrier strip. 

Referring to Figures 1 to 4, an electrical termi- 
nal generally shown at 2 comprises an inner con- 
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tact body 4 and an outer back-up spring 6. Refer- 
ring now to Figures 5, 6 and 7, the inner contact 
body 4 will be described in more detail. The inner 
contact body 4 comprises a wire connection sec- 
tion 8 comprised of a crimping barrel 10 and wire 
strain relief means 12, a box-shaped central body 
section 14 attached to the connection section 8, 
and extending from the body section 14 is a con- 
tact section 16 comprising a pair of resilient arms 
18 extending obliquely towards each other and 
having flared contact portions 20 at their free ends 
for making contact to a mating male tab terminal. 
The central body section 14 comprises a bottom 
wall 22, side walls 24, 26, and a pair of top half 
walls 28 proximate each other along a central lon- 
gitudinal seam 30. The central body section 14 
also comprises on the bottom and top walls, oval 
cutouts 32 indented at a rear end 34. Stamped and 
formed out of the side walls 24, 26 are resilient 
contacts 36 surrounded by a U-shaped cutout 38. 
The contacts 36 depart obliquely outwardly and 
rearwardly from a forward portion of the contact 
section body 14, and comprise a resilient contact 
arm 40 extending into an embossed contact portion 
42. A Selectively plated gold band 43 encircles the 
outer surface of the middle section 14 so encom- 
pass the contacts 36. 

Referring to Figures 8 to 13, the outer back-up 
spring will now be described in more detail. The 
outer back-up spring 6 comprises a body section 
44, extending at a front end into a spring arm 
section 46 which further extends into a tab entry 
section 48 that comprises locking lances 50 and 
tab entry guide members 52. The spring arm sec- 
tion 46 comprises a pair of spaced apart opposed 
spring arms 54 having a bent free end 56 for 
applying pressure to the contact arms 18 of the 
inner contact body 4. The spring arms 54 are held 
apart at a predetermined distance by indents 58 
stamped Inwardly from the edges of top and bot- 
tom walls 60, 62 respectively that interfere with a 
wider central portion 64 of the spring arms 54. The 
indents 58 serve to hold the free ends 56 slightly 
apart from the inner contact body contact arms 18 
so as to reduce the Insertion force of a mating tab 
terminal due to the contact arms 18 only engaging 
the spring arms 54 once the terminal has been 
partially inserted between the contact portions 20. 

The body section 44 has a rectangular cross- 
section and comprises a top wall 66, side walls 68 
and bottom half walls 70, 72. Stamped from the top 
and bottom walls 66, 72 respectively, are bent 
forwardly and inwardly resilient locking lances 74, 
76 that serve to retain the outer back-up spring 6 
from moving forwardly with respect to the inner 
contact body 6, the tabs 74, 76 engaging in the 
ova! windows 32 as shown in Figure 2, whereby the 
indent 34 serves to lower the free end 78 of the 



locking lance 74 against the forward edge 80 of the 
oval window 32. The body section 44 also com- 
prises an outer band of gold plating 82 that encir- 
cles approximately the forward half section of the 
5 body section 44. The gold plated band 82, defines 
on the side walls 66, a short circuit spring contact 
zone 84. On an inner surface of the body section 
walls 66, 68, 70, 72 is another gold plated band 86 
that defines on the inside of the side walls 68, a 
10 contact zone for the Inner body contacts 36. 

Referring now to Figure 14, the inner and outer 
plated bands 82, 86 are plated onto the back-up 
spring 6 whilst it is only partially manufactured; 
more particularly whilst it is still attached to carrier 
76 strips 88 such that the edge stamped back-up 
springs 6* can be run past plating baths, whereby 
to reduce gold usage, the back-up springs 6’ are 
selectively plated in the thin bands 82, 86 that 
covers with a certain tolerance the area in which 
20 contact is made to the short circuit spring terminal 
and to the inner body contacts 36. 

Referring now to Figure 15, the inner contact 
body 4* is selectively plated 43 in a similar manner, 
whereby in this embodiment, the crimped barrel 
25 zone 10', the contact portions 20*, and the middle 
section contacts 36* are plated, plating 43 of the 
middle section contacts being in gold in the pre- 
ferred embodiment, whereby it is only necessary to 
plate the outer surface of the middle section 14 in 
30 the region of the contact surfaces 42. 

Referring back to Figures 1 to 4, the completed 
outer back-up spring 6 can be assembled to the 
inner body 4 by inserting It over the inner body 
contact arms 18 and over the middle section 14 
35 until the locking lances 74 engage in the oval 
windows 32, and bent in tabs 90 projecting inwards 
from the back-up spring top and bottom walls 66, 
70, 72 simultaneously abut the forward end of the 
inner body middle section 14 for rearwards reten- 
40 tion of the back-up spring. As the back-up spring is 
inserted over the inner contact body 4, the outer 
back-up spring arms 54 are biased outwards to 
pass over the flared ends of the inner body contact 
portions 20, but in their fully assembled position 
45 the spring arm tips 56 are held slightly off the 
contact arms 18 by the spacer indents 58 as al- 
ready described above. This therefore means that 
there is no electrical contact between the back-up 
spring arm tips 56 and the Inner contact body 4, 
50 contact only being made between the back-up 
spring body section 44 and the inner contact body 
middle section 14. The outer back-up spring 6 is 
more or less loosely seated over the contact body 
middle section 14, and in the prior art (see publlca- 
55 tions EP-0517076, 0517077 and 0517139) there is 
no specific position where controlled pressure is 
applied between the outer back-up spring and the 
inner contact body to ensure electrical contact 
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therebetween. Additionally, stamping and forming 4. The terminal of any preceding claim character- 

of the back-up spring, without it passing through ized in that the outer back-up spring is selec- 

plating baths, does not remove the film of oil on tively gold plated on an outer surface (82) in a 

the back-up spring that is gathered during the region (84) where contact is made with a short 



manufacturing process, this oil film obviously im- 
pairing electrical conductivity between the back-up 
spring and inner contact body. 

In order to use these terminals for contact with 
short circuit spring terminals, it is necessary to 
provide a reliable electrical contact between the 
short circuit spring terminal (not shown) and the 
inner contact body 4. Good electrical contact be- 
tween the inner body 4 and the outer back-up 
spring is made by the resilient contacts 36 that are 
gold plated, having an embossed contact portion 
42 that is resiliently biased against the inner gold 
plated band 86 of the back-up spring, the plating 
precluding any corrosion at the contact surfaces. 
Good electrical contact between the short circuit 
spring terminal, which has gold plated contact sur- 
faces, is made by plating the outer band 86, 
whereby this band is large enough to allow for 
tolerances in the relative positioning between the 
short circuit spring terminals and the terminals 4 
within a connector housing, the mutually gold plat- 
ed surfaces once again precluding any oxidation 
thereof and also ensuring during the plating pro- 
cess that the oil film on the back-up spring Is 
removed. 

Advantageously therefore, a reliable terminal 
comprising an inner contact body and an outer 
back-up spring, can be used in conjunction with a 
short circuit spring terminal and yet provide reliable 
electrical contact therebetween by plating the outer 
back-up spring inner and outer contact surfaces, 
and providing resilient plated contacts on the inner 
contact body that are biased against the plated 
Inner band of the outer back-up spring. Another 
advantage is derived from the selective gold plating 
which results in a cost-effective terminal. 



5 circuit spring contact, the region (84) large 

enough to allow for tolerances in the relative 
positioning of the short circuit spring arid ter- 
minal (2) in an electrical connector housing. 

70 5. The terminal of any preceding claim character- 

ized in that the inner contacts (36) are 
stamped and formed out of the inner contact 
body (4). 

75 6. The terminal of claim 5 characterized in that 

the inner contacts (36) comprise a resilient arm 
(40) having an embossed contact section (42) 
at a free end thereof, the resilient arms 
prestressed such that the contact section (42) 
20 is resiliently biased against the outer back-up 

spring (6). 

7. The terminal of claims 5 or 6 characterized in 
that the terminal (2) comprises a pair of inner 
25 contacts (36). 
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Claims 



1. An electrical terminal (2) comprising an inner 
contact body (4) and an outer back-up spring as 
(6), characterized in that the terminal (2) com- 
prises contacts (36) for making electrical con- 
tact between the back-up spring (6) and the 
inner contact body (4). 

50 

2. The terminal of claim 1 characterized in that 
the contacts (36) are gold plated (43). 

3. The terminal of claims 1 or 2 characterized in 

that the inner contact body (4) and back-up 55 
spring (6) are selectively gold plated (43, 86) in 
the region of contact therebetween. 
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